Role of recycling, Mindbomb1 association, and exclusion from lipid rafts of δ-like 4 for effective Notch signaling to drive T cell development.
Intrathymic T cell development is predicated on the Notch1 ligand Delta-like (Dll) 4. However, both Dll4 and Dll1 can support T cell development in vitro. Endocytosis of Dll1 is important for Notch activation, whereas currently there is no evidence for the role of Dll4 endocytosis in T cell development. To elucidate this, we generated Dll4 constructs that modify or inhibit endocytosis. Our results show that targeting the intracellular domain affects Dll4's ability to induce Notch target gene expression, support efficient T cell development, and inhibit B cell development. Dll4 function relies on a combination of factors, which include strong Mindbomb1 (Mib1) association, ubiquitination, and internalization and recycling back to the cell surface, to engage Notch1 effectively. Distinct membrane localization and the Delta/Serrate/Lag2 (DSL) domain were important for Dll4 function. These features are consistent with a "recycling" model, but not in opposition to a "mechano-transduction" model, whereby Dll4 is able to engage Notch and create a pulling force required to activate signaling, leading to the induction of T-lineage development. Taken together, in contrast to Dll1, Dll4 does not localize to lipid rafts and shows stronger association with Mib1 and increased Notch1 uptake, which likely account for its superior ability to induce T cell development.